DNA methylation reprogramming and DNA repair in the mouse zygote.
Here, we summarize current knowledge about epigenetic reprogramming during mammalian preimplantation development, as well as the potential mechanisms driving these processes. We will particularly focus on changes taking place in the zygote, where the paternally derived DNA and chromatin undergo the most striking alterations, such as replacement of protamines by histones, histone modifications and active DNA demethylation. The putative mechanisms of active paternal DNA demethylation have been studied for over a decade, accumulating a lot of circumstantial evidence for enzymatic activities provided by the oocyte, protection of the maternal genome against such activities and possible involvement of DNA repair. We will discuss the various facets of dynamic epigenetic changes related to DNA methylation with an emphasis on the putative involvement of DNA repair in DNA demethylation.